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(54) ANTIALLERGIC AGENTS 

(57) An antiallergic agent which is characterized in 
containing at least one compound selected from a 
group consisting of 4,5-dihydroxy-2-cyclopenten-1-one 
represented by the following formula [I] and an optically 
active substance and a salt thereof as an effective com- 
ponent. 
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Description 

Technical Field of the Invention 

[0001 ] The present invention relates to drug, food and beverage which are useful for therapy of allergic diseases. 
Prior Art 

[0002] In allergic diseases represented by asthma and atopic dermatitis, release of chemical mediators from mast 
cells plays a big role in the allergic reaction. This reaction is induced by binding the immunoglobulin E (IgE) to receptors 
on cell membranes followed by cross-linking and it is expected that an inhibitor of the IgE production plays an effect for 
therapy and prevention of allergic diseases. 

[0003] The reaction of the delayed type hypersensitivity is an inflammatory reaction depending upon cellular 
immune induced by T lymphocytes activated by antigen which is not removed by macrophage. Inflammatory cells are 
induced and activated by cytokine which is produced from activated T lymphocytes and release various inflammatory 
mediators to induce tissue disturbances. Allergic dermatitis by a reaction of the delayed type hypersensitivity occupies 
a high percentage of contact-type dermatitis and. in addition, it is a cause of onset of allergy where bacteria, virus or 
drugs are antigens. Thus, it is expected that an inhibitor of the delayed type hypersensitivity plays an effect for therapy 
and prevention of those allergic diseases. 

Problems to be Solved by the Invention 

[0004] An object of the present invention is to develop a compound which is effective for controlling the IgE produc- 
tion and for inhibiting the reaction of the delayed type hypersensitivity and to offer a drug which is useful for the therapy 
of allergic diseases containing said compound as an effective component, a method for the inhibition of allergy using 
said compound as an effective component and food and beverage containing said compound. 

MEANS TO SOLVE THE PROBLEM 

[0005] In order to achieve the above-mentioned object, the present inventors have conducted an intensive investi- 
gation and found that 4,5-dihydroxy-2-cyctopenten-1-one which is a compound represented by the formula [I] (herein- 
after, just referred to as "the cyclopentenone") has an inhibition activity of IgE production and an inhibition activity of 
delayed type hypersensitivity, and said compound is useful as an effective component of an antiallergic agent where- 
upon the present invention has been accomplished. 

[0006] Outline of the present invention is that the first feature of the present invention relates to an antiallergic agent 
which is characterized in containing at least one compound selected from a group consisting of 4.5-dihydroxy-2- 
cyclopenten-1-one represented by the following formula [I] and an optically active substance and a salt thereof as an 
effective component. 




[I] 



[0007] The second feature of the present invention relates to a method for inhibiting allergies which is characterized 
in using at least one compound selected from a group consisting of 4.5-dihydroxy-2-cydopenten-1-one represented by 
the above-mentioned formula [1] and an optically active substance and a salt thereof as an effective component. 
[0008] The third feature of the present invention relates to an antiallergic food or beverage which is characterized 
in containing at least one compound selected from a group consisting of 4.5-dihydroxy-2-cyclopenten-1-one repre- 
sented by the above-mentioned formula [I] and an optically active substance and a salt thereof as an effective compo- 
nent. 
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BRIEF EXPLANATION OF THE DRAWINGS 
[0009] 

Fig. 1 shows the an inhibition activity of the cyctopentenone to reaction of the delayed type hypersensitivity . 

Fig. 2 shows a CD of p-dimethylaminobenzoyi derivative of (-)-cyclopentenone and a stereostructure of (-)- 

cyclopentenone. 

Fig. 3 shows a CD of p-dimethylaminobenzoyi derivative of (+)-cyclopentenone and a stereostructure of (+)- 
cyclopentenone. 

EMBODIMENTS OF THE INVENTION 

[0010] The present invention will now be specifically illustrated as hereinafter. 

[0011] The cyclopentenone represented by the fornnula [I] used in the present invention covers both isomers where 
the configurations of hydroxyl groups at 4- and 5-positions are cis and trans. In the present invention, any of cis- 
cyclopentenone. trans-cyclopentenone and a mixture of cis- and trans-cyclopentenone may be used. It is also possible 
to use optically active substances thereof. 

[0012] cis-Cyclopentenone may be prepared by a chemical synthesis [Helvetica Chimica Acta, volume 55. pages 
2838-2844 (1972)]. trans-Cyclopentenone may be prepared either by a chemical synthesis [Carbohydrate Res., volume 
247. pages 217-222 (1993)] or by heating uronic acid such as glucuronic acid, uronic acid derivative such as glu- 
curonolactone or a substance containing the same (refer to PCT/JP97/03052) . In the present invention, it is also pos- 
sible to use such a heated product or partially purified product or purified product thereof. 

[001 3] For example, when D-glucuronic acid is used as a uronic acid and its 1% solution is heated at 1 21 "C for four 
hours, the cyclopentenone is produced in the heat-treated substance. The cyclopentenone in this heat-treated sub- 
stance is extracted with a solvent and the extract is concentrated. Then, this concentrated extract Is separated by 
means of a silica gel column chromatography, the eluted cyclopentenone fraction is concentrated, the cyclopentenone 
is extracted with chloroform from the concentrate and the extract of the concentrate is subjected to a normal phase col- 
umn chromatography whereupon the cyclopentenone in the heat-treated substance is isolated. 

[0014] Physical property of the cyclopentenone will be given as hereunder. Incidentally, a mass spectrometric anal- 
ysis of the cyclopentenone was conducted using a mass spectrometer DX302 (manufactured by Nippon Denshi). Fur- 
ther, measurement of an NMR using heavy chloroform as a solvent was conducted by JNM-A 500 (manufactured by 
Nippon Denshi). Specific rotation was measured by a DIP-370 polarimeter (manufactured by Nippon Bunko); ultraviolet 
absorption spectrum was measured by a UV-2500 spectrophotometer (manufactured by Shimadzu); and infrared 
absorption spectrum (IR) was measured by an FTIR-8000 infrared spectrophotometer (manufactured by Shimadzu) 

MSm/z 115[M+H]'" 

^H-NMR (CDCI3): 6 4.20 (1H, d, J = 2.4 Hz. 5-H). 4.83 (1H,m. 4-H). 6.30 (1H, dd, J = 1.2, 6.1 Hz. 2-H), 7.48 (1H. 
dd, J = 2.1, 6.1 Hz. 3-H). 

[0015] Incidentally, the chemical shift value of the ^H-NMR was given on a basis that the chemical shift value of 
CHCI3 was 7.26 ppm. 

Optical rotation: [a]^^ 0° (c 1 .3, water) 
UV: k^g^^ 215 nm (water) 

IR(KBr method); absorptions were noted at 3400, 1715. 1630. 1115, 1060. 1025 cm ^ 

[0016] When the isolated cyclopentenone is subjected to an optical resolution. (-)-4.5-dihydroxy-2-cyclopenten-1 - 
one and (-i-)-4.5-dihydroxy-2-cyclopenten-1-one are obtained. It goes without saying that the cyclopentenone obtained 
by a synthetic method can be subjected to an optical resolution as well. 

[0017] For example, the cyclopentenone is dissolved in ethanol. To this ethanolic solution is further added hex- 
ane/ethanol (94/6) to prepare a cyclopentenone solution. The cyclopentenone can be optically resolved when this sam- 
ple solution is subjected to an HPLC using, for example, a Chiral Pack AS (manufactured by Daicel Chemical Industries) 
under such a condition that the column temperature was 40°C and the mobile phase was hexane/ethanol (94/6). 
[0018] Optical rotation of the optically resolved (-)-trans-4,5-dihydroxy-2-cyclopenlen-1 -one (hereinafter, referred to 
as (-)-cyclopentenone] is [a]D^°-105° (c 0.30. ethanol) while that of the optically resolved (+)-trans-4.5-dihydr6xy-2- 
cyclopenten-1-one (hereinafter, referred to as (+)-cyclopentenone] is [ a ]d^° +104^* (c 0.53, ethanol) Incidentally, the 
optical rotation was measured by the above-mentioned polarimeter of the type DIP-370 (manufactured by Nippon 
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Bunko). 

[0019] After that, each of (-)-cyclopentenone and (+)-cyclopentenone was subjected to structural analysis by 
means of mass analysis and nuclear magnetic resonance (NMR), measurement of UV absorption spectrum and meas- 
urement of infrared absorption spectrum by the method mentioned already. As a result, both optically active substances 

5 showed the same result as that of the cyclopentenone before the optical resolution. 

[0020] Each of the optically resolved (-)-cyclopentenone and (+) -cyclopentenone was converted to a p-dimethyl- 
aminobenzoyl derivative, the circular dichroism spectrum (CD) was measured using a circular dichroism dispersimeter 
of type J-720 (manufactured by Nippon Bunko) and the result was applied to a dibenzoate chirality rule [J. Am. Chem. 
Soc. volume 91 . pages 3989-3991 (1969)] to determine the configuration. 

10 [0021] CD of p-dimethylaminobenzoyi derivative of (-)-cyciopentanone and stereostructure of (-)-cyclopentenone 
are shown in Fig. 2. In the drawing, the ordinate indicates molar circular dichroism while the abscissa indicates wave 
length (nm). Incidentally, the above stereostructure is given hereunder as the formula [II] 

O 

20 I^QH 



[0022] CD of p-dimethylaminobenzoyi derivative of (+)-cyclopentanone and stereostructure of (+) -cyclopentenone 
25 are shown in Fig. 3. In the drawing, the ordinate indicates molar circular dichroism while the abscissa indicates wave 
length (nm). Incidentally, the above stereostructure is given hereunder as the formula [III] 



O 



30 




[III] 



[0023] As shown in Fig. 2, Fig. 3. formula [II] and formula [111], the (-)-cyclopentenone is (-) -{4R,5S)-trans-4.5-dihy- 
droxy-2-cyclopenten-1-one while the (+)-cyclopentenone is (+)-(4S. 5R)-trans-4.5-dihydroxy-2-cyclopenten-1-one. 
[0024] The above-mentioned cyclopentenones or an optically active substance thereof may be manufactured by 
40 any method, i.e. they may be manufactured by a method disclosed in this specification or by means of chemical synthe- 
sis; and trans- and cis-cyclopentenone or a mixture thereof and an optically active substance thereof may be used in 
the present invention as welL 

[0025] Examples of the salt of the cyclopentenone or optically active substance thereof are pharmaceutically 
acceptable salts and they may be prepared by known converting methods. 

45 [0026] The cyclopentenone reacts, for example, with an SH-containing compound (such as cysteine and glutath- 
ione) in vivo to produce a metabolic derivative which is useful as a drug. Therefore, it is believed that the pharmaceuti- 
cal effect of the metabolic derivative is achieved even when the cyclopentenone is administered as well. The reaction 
product of the cyclopentenone with an SH-containing compound in vivo is presumed to be one of the metabolically 
effective substances. r 

50 [0027] Thus, when exemplification is done for an SH-containing compound (R-SH). it reacts with the SH-contatning 
compound to give a compound represented, for example, by the following formula [IV] or [V]. In addition, a compound 
represented by the formula [V] is converted to a compound represented by the formula [IV]. 

[0028] As such, the cyclopentenone is converted to each of the metabolic derivatives in the presence of an R-SH 
and such a metabolic derivative produced in wVo achieves an effect as a drug too. 

55 
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OH 



5 

R-S 




[IV] 



10 (R is a residual group where an SH group is removed from the SH-containing compound.) 



o 



15 




20 (R is a residual group where an SH group is removed from the SH-containing compound.) 

[0029] Accordingly, the use of the cyclopentenone. its optically active substance or salt thereof having an object of 

production of such a reaction product in vivo, i.e. a metabolic derivative, is covered by the present invention as well. 

[0030] When at least one compound selected from the cyclopentenone. its optically active substance or salt thereof 

having an inhibition activity of IgE production and an inhibition activity of delayed type hypersensitivity is used as -an -* ^ 

25 effective component and is made into a pharmaceutical preparation by combining with known pharmaceutical carriers, '■■&^.\.t 
it is now possible to prepare anantiallergic agent. Generally, at least one of the compound selected from the cyclopen- 
tenone, its optically active substance or salt thereof is compounded with a pharmaceutically acceptable liquid or solid 
carrier and, if necessary, solvent, dispersing agent, emulsifier. buffer, stabilizer, filler, binder, disintegrating agent, lubri- 
cant, etc. are added thereto to give said pharmaceutical preparation which may be in solid such as tablets, granules, 

30 diluted powders, powders, , capsules, etc. or in liquid such as solutions, suspensions, emulsions, etc. Further, this may 
be in a dry preparation which can be made into liquid by adding an appropriate carrier before use. 
[0031] The pharmaceutical carrier may be selected depending upon the above-mentioned mode of the administra- 
tion and form of the preparation. In the case of oral preparations, starch, lactose, sugar, mannitol, carboxymethyl cellu- 
lose, corn starch, inorganic salts, etc. may be used, in the manufacture of oral preparations, binders, disintegrating 

35 agents, surface-active agents, lubricants, fluidity promoters, taste-correctives, coloring agents, flavors, etc. may be fur- 
ther compounded therewith. 

[0032] On the other hand, in the case of parenteral preparations, they may be prepared by common methods where 
at least one of the compound selected from the cyclopentenone. its optically active substance or salt thereof which is 
an effective component of the present invention is dissolved or suspended in a diluent such as distilled water for injec- 
40 tion. physiological saline solution, aqueous solution of glucose, vegetable oil for injection, sesame oil, peanut oil, soy- 
bean oil. corn oil, propylene glycol, polyethylene glycol, etc. followed, if necessary, by adding bactericides, stabilizers, 
isotonic agents, analgesics, etc. thereto. 

[0033] The antiallergic agent of the present invention can be administered by an appropriate route depending upon 
the dosage form. There will be no particular limitation for the administering route and may be conducted by oral or exter- 

45 nal means or by injection. For example, tablets, pills, granules, diluted powder, liquid, suspension, syrup and capsules 
may be orally administered. Injection may be administered, for example, intravenously, intramuscularly, subcutaneously 
or intracutaneously. Ointment, cream, etc. may be administered percutaneously. Suppositories may be administered 
per rectum. It is also possible to prepare aqueous or non-aqueous eye drops and examples of the eye drops to be 
administered to eye are ophthalmic ointment, painting liquid, sprinkling preparation and inserting preparation. For inha- 

50 lation. a solution or a suspension of the effective component in common pharmaceutical vehicles is used and is applied, 
for example, as an aerosol spray for inhalation. It Is also possible that dry and powdery effective component is admin- 
istered using an inhaling device or the like so that the component can directly contact the lung. 

[0034] The dose as an antiallergic agent is not particularly specified but may be appropriately determined depend- 
ing upon the dosage form, administration method, purpose of the use and age, body weight, conditions, etc. of the 
55 patient. Usually, however, the amount of at least one of the compound selected from the cyclopentenone, an optically 
active substance thereof or a salt thereof contained In the preparation for an adult Is 1 0pg-50 mg/kg per day. As a matter 
of course, the dose may vary depending upon various factors and, therefore, the dose less than the above-mentioned 
one may be sufficient in some cases while, in other cases, the dose more than the above may be necessary. The agent 
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of the present invention may be administered orally as it is and, further, the agent may be taken daily after adding to 
common food and/or beverage as well. 

[0035] An inhibitor of the IgE production and an inhibitor of the delayed type hypersensitivity containing at least one 
compound selected from the cyclopentenone. an optically active substance thereof or a salt thereof as an effective 
component can be made into a pharmaceutical preparation by the same manner as in the case of the above-mentioned 
antiallergic agent and can be administered by the same manner as in the case of the antiallergic agent. 
[0036] Further the cyclopentenone. an optically active substance thereof or a salt thereof may be used as a mate- 
rial for the antiallergic food or beverage. When the cyclopentenone. an optically active substance thereof or a salt 
thereof is taken, symptoms of the diseases caused by the IgE production and delayed type hypersensitivity can be sig- 
nificantly improved and, in addition, said compound has an excellent preventive activity to said diseases as well. 
[0037] There is no particular limitation for the method of manufacturing antiallergic food or beverage but cooking, 
processing and commonly-used manufacturing methods for food or beverage may be applied provided that at least one 
compound selected from the cyclopentenone, an optically active substance or a salt thereof having an inhibition activity 
of IgE production and an inhibition activity of delayed type hypersensitivity is contained in the resulting food or beverage 
as an effective component. 

[0038] There is no particular limitation for the shape of antiallergic food or beverage so far as at least one compound 
selected from the cyclopentenone, an optically active substance or a salt thereof haivng an antiallergic action is con- 
tained therein, added thereto and/or diluted therein as an effective component. Thus, the shape includes the ones 
which can be orally taken such as tablets, granules, capsules, gel and sol. 

[0039] A method for the inhibition of allergy offered by the use of the cyclopentenone or optically active substance 
or salt thereof as an effective component is useful in a study of onset mechanism of allergy and in a screening of antial- 
lergic agents. . , « . 
[0040] Therefore the drug, food or beverage inhibits the IgE production and is very useful for improvement and/or 
therapy of the diseases which is mediated or worsened by the IgE production such as allergic diseases caused by the 
IgE including bronchial asthma, allergic ihitinis. atopic dermatitis, allergic conjunctivitis, urticaria and anaphylactic 
shock It also Inhibits the delayed type hypersensitivity and is useful for therapy and prevention of the diseases accom- 
panied by a delayed type hypersensitivity such as contact sensitivity, allergic contact dermatitis, bacterial allergy, fungal 
allergy viral allergy, drug allergy, thyroiditis and allergic encephalitis. 

[0041 ]' No toxicity was observed in the compound used in the present Invention even when the dose which is effec- 
tive to achieve those physiological activities is administered. In the case of oral administration for example, no dead 
case was observed In rats by a single oral administration of 100 mg/kg of any of the cyclopentenone. an optically active 
substance or a salt thereof. 

EXAMPLES 

[0042] The present invention will be further illustrated by way of the following examples although the present inven- 
tion is never limited to those examples. Incidentally. "%" used In the examples stands for 'Vo by weight". 

Referential Example 1 . 

[0043] D-Glucuroic acid (G 5269; manufactured by Sigma) (10 g) was dissolved in 1 literof water, heated at 121 °C 
for four hours and concentrated in vacuo until about 10 ml. This was mixed with 40 ml of an upper layer of a 3:2:2 mix- 
ture of butyl acetate, acetic acid and water and centrifuged and the resulting supernatant liquid was concentrated in 

vacuo until about 10 ml. . ,- o , , . i 

[0044] The above extract was applied to silica gel (BW-300SP; 2 x 28 cm; manufactured by Fuji Silycia) for a col- 
umn chromatography and separated using an upper layer of a 3:2:2 mixture of butyl acetate, acetic acid and water as 
an eluate at the flow rate of about 5 ml/minute under a pressure of 0.2 kg/cm^ using a compressor. Fractionation was 
conducted to make a volume of one fraction 10 ml and a part of each fraction was analyzed by a thin layer chromatog- 
raphy whereupon cyclopentenone of a high purity was contained in 61st to 80th fractions. Those fractions were col- 
lected, concentrated in vacuo, extracted with 40 ml of chloroform and the extract was concentrated in vacuo to afford 
1 00 mg of cyclopentenone. 

[0045] The fraction was separated by means of a normal phase HPLC using a Palpack type S column and. when a 
detection was conducted by an ultraviolet absorption of 215 nm, the purity was found to be 98%. 
[0046] The above cyclopentenone (113 9 mg) was dissolved in 2.85 ml of ethanol. To this ethanolic solution was 
added 3.85 ml of hexane/ethanol (94/6) to prepare a cyclopentenone solution (17mg/ml). This solution was filtered 
through a filter of 0.5 n m to prepare a sample solution for an optical resolution HPLC. 

[0047] This sample solution was applied to an optical resolution HPLC. each of the fractions of the (-)-cyclopenten- 
one in the earlier peak and the (-h) -cyclopentenone In the later peak was collected and evaporated to dryness in vacuo 
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to give 43.2 mg of the {-)-cyclopentenone and 43.0 mg of the (+)-cyclopentenone. 
[0048] Conditions for Optical Resolution HPLC. 

Columns: Chiral Pack AS (manufactured by Daicel) 2.0 cm x 25.0 cm 
5 Column temperature: 40°C 

Mobile phase: hexane/ethanol (94/6) 
Flow rate: 14.0 ml/minute 

Detection; UV 210 nm Amount of the charged sample: 150 ji I (2.55 mg) 

w [0049] Each of the (-)-cyclopentenone and (+)-cyclopentenone obtained herein contains about 1% of enantiomer 
and. therefore, they were subjected to an optical resolution under the above-mentioned conditions again. As a result. 
19.7 mg of the (-)-cyclopentenone containing no enantiomer was obtained from 30.0 mg of the (-)-cyclopentenone of 
the earlier peak while, from 37.4mg of the (+)-cyclopentenone of the later peak, 27.7 mg of the (+)-cyctopentenone con- 
taining no enantiomer was obtained. Incidentally the eluting times in optical resolution HPLC of the (-)-cyclopentenone 

15 and (+)-cyclopentenone were 33 minutes and 40 minutes, respectively 

Example 1. 
[0050] 

20 

(1) BALB/c male mice (Nippon Glare) (five weeks age; five mice per group) were sensitized by intraperitoneal 
administration of 100 ^ I of 0.01% physiological saline solution of egg white albumin (Sigma) and 100 ^ I of alum 
(trade name: Inject Alum; Pearce) and, 1 1 days thereafter, peripheral blood was collected from vein of eyeground. 

The collected blood was centrifuged (2,000 rpm for five minutes), plasma was separated and thef total IgE 
25 amount in the plasma was measured by means of ELISA (IgE Mouse El A Kit; Seikagaku Corporation).^-* 

In the group to which the cyclopentenone was administered, 10 mg/kg was compulsorily administered per os 
once daily from the date of antigen sensitization until the day before the blood collection. *> * 

In the control group, distilled water was orally administered by the same manner as above and the non-sensi- 
tized group was named as a non-treated group. 
30 The result is given in Table 1 . An increase in total IgE amount in plasma by sensitization with egg white albumin 

was suppressed by administration of the cyclopentenone. 



35 



40 



Table 1 




Total IgE Amount in 




Plasma (ng/ml) Average 




±SEM 


Non-Treated Group 


0 


Control Group 


742.6 ±366.0 


Cyclopentenone-Given Group 


355.8 ± 127.5 



(2) Male rats of Wistar strain of five weeks age (one group consisting of five rats) (Nippon SLC) were sensitized by 
45 an intraperitoneal injection of 100 |i I of 0.01% solution of egg white albumin (Sigma) in an aqueous physiological 

saline solution and 100 \i \ of Alum (trade name: Imject Alum; Pierce) and, after 14 days, blood was collected from 
abdominal artery 

[0051] The collected blood was centrifuged (at 2000 rpm for five minutes), plasma was separated and the amount 
50 of antigen-specific IgE was measured by a 48-hour rat passive cutaneous anaphylaxis (PCA) reaction. 

[0052] Thus, serum was diluted with a physiological saline solution in a successively doubling manner ranging from 
1/4 to 1/64 and each 0.1 ml thereof was subcutaneously injected to hair-clipped back of male rats of Wistar strain of 
seven weeks age. After 48 hours from the subcutaneous injection, 1 ml of a mixture of 0.05% egg white albumin and 
0.5% Evans Blue (manufactured by Nacalai Tesque) was injected from tail vein. After 30 minutes from the injection from 
55 the tail vein, rats were subjected to decapitation and to exanguinated death, blue spots appeared on the back were 
observed, the spots with a diameter of 5 mm or more were judged to be positive and the highest dilution was adopted 
as an IgE titer. 

[0053] In the cyclopentenone-administered groups. 1 mg/kg or 10 mg/kg of cyclopentenone was intraperitoneally 
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administered once daily for three days from the antigen-sensitized day while, in the control group, distilled water 
intraperitoneally administered by the same manner. 
[0054] The result is given in Table 2. 



Table 2 





IgE Titer 


Control Group 


64 


Cyclopentenone-admin- 




istered groups 




1 mg/kg/day 


16 


10 mg/kg/day 


<4 



75 

[0055] An increase in the antigen-specific IgE amount by sensitization with egg white albumin was inhibited by 
administration of cyclopentenone in a dose-dependent manner. 

[0056] As such, the IgE production was inhibited by the cyclopentenone. Similar inhibition activity of IgE production 
20 was noted in(-)-cyclopentenone and (+)-cyclopentenone. 



Example 2. 



[0057] C57BLy6 mice (female, five weeks age. weighed about 20 g) were purchased from Nippon SLC and used for 
25 the experiment after a preliminary breeding for one week at our end. Ovine erythrocyte (manufactured by Shimizu 
Jikken Zairyo) which is an antigen provoking the reaction of the delayed type hypersensitivity was washed three times 
with a physiological saline solution (manufactured by Otsuka Pharmaceutical) to make 1x10® cells/mi and 200 u I of it 
was intraperitoneally injected to mice to subject to an antigen sensitization. 

[0058] After five days from the sensitization. 40 jui I of antigen which was prepared by the same manner was injected 
30 to right paw to induce an antigen whereby pedal edema was provoked. From the antigen-sensitized date, cyclopenten- 
one was intraperitoneally administered to mice (one group consisting of five mice) once daily at the dose of 1 mg/kg or 
10 mg/kg for three days. 

[0059] After two days from the antigen induction, volume of right paw of the mice was measured by a measuring 
device for pedal edema (manufactured by Ugo Basile) and used as an index for DTH. The measured value was given 

35 by calculating the increasing rate from the right paw volume of the mice measured before the antigen induction. 

[0060] The result is shown in Fig. 1 . Thus. Fig. 1 shows the an inhibition activity of the cyclopentenone to reaction 
of the delayed type hypersensitivity where the ordinate indicates an increasing rate (%) while the abscissa indicates a 
dose of the cyclopentenone (mg/kg). Incidentally. in the drawing means that it is significant to the control in p < 0 01 
[0061 ] Administration of 1 mg/kg of the cyclopentenone suppressed the reaction of the delayed type hypersensitiv- 

40 ity and administration of 1 0 mg/kg showed a significant inhibition activity to reaction of the delayed type hypersensitivity. 
[0062] Incidentally, (-) -cyclopentenone and (-i-)-cyclopentenone showed similar effects as well. 



Example 3. Injection Preparations. 



45 [0063] 

(1) Cyclopentenone was added to a physiological saline solution (as listed in the Japanese Pharmacopoeia) in a 
concentration of 1% to prepare an injection preparation. 

(2) (-)-CycIopentenone and glycyrrhizic acid were added to a physiological saline solution (the same as above) m 
50 concentrations of 0.5% and 0.1%, respectively, to prepare an injection preparation. 

Example 4. Tablets. 



[0064] 

(1) A tablet containing 100 mg of cyclopentenone and an appropriate amount of microcrystalline cellulose was pre- 
pared and coated with sugar to manufacture a tablet preparation. 

(2) A tablet containing 0.1 mg of (-^)-cyclopentenone. 10 mg of dipotassium glycyrrhizinate and an appropriate 
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amount of microcrystalline cellulose was prepared and coated with sugar to manufacture a tablet preparation. 
MERIT OF THE INVENTION 

[0065] In accordance with the present invention, an antiallergic agent containing at least one compound selected 
from the cyclopentenone or optically active substances thereof or salts thereof having an inhibition activity of IgE pro- 
duction and an inhibition activity of delayed type hypersensitivity as an effective component is offered. 
[0066] Because of the inhibition activity of IgE production and the inhibition activity of delayed type hypersensitivity 
of the cyclopentenone or optically active substance or salt thereof, when food or beverage containing such a compound 
is taken, the IgE production is inhibited and reaction of the delayed type hypersensitivity is inhibited whereupon such a 
food or beverage is an antiallergic food or antiallergic beverage which is quite useful for improvement of symptoms of 
the diseases mediated by the IgE production and worsened by production of said factor such as bronchial asthma, aller- 
gic rhinitis, atopic dermatitis, allergic conjunctivitis, urticaria, anaphylactic shock, contact hypersensitivity, etc. and for 
prevention of said diseases as well. It is also useful for the therapy and prevention of the diseases accompanied by the 
delayed type hypersensitivity such as contact hypersensitivity, allergic contact dermatitis, bacterial allergy, fungal 
allergy, viral allergy, drug allergy, thyroiditis, allergic encephalitis, etc. 

[0067] Furthermore, the method of the present invention is highly useful for the inhibition of allergy such as control- 
ling the amount of IgE production. 

Claims 

1. Use of 4.5-dihydroxy-2-cyclopenten-1 -one represented by the following formula [I] or a salt thereof, optionally in 
optically active form, in the preparation of a medicament for the treatment or prevention of allergic reaction. 



0 




Use of 4,5-dihydroxy-2-cyclopenten-1 -one represented by the following formula [I] or a salt thereof, optionally in 
optically active form, in the preparation of a food or beverage for the treatment or prevention of allergic reaction. 




[I] 



3. Use of 4,5-dihydroxy-2-cycIopenten-1-one represented by the following formula [I] or a salt thereof, optionally in 
optically active form, in the manufacture of an inhibitor of the IgE production or an inhibitor of the delayed type 
hypersensitivity. 



0 
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Fig. 1 
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Fig. 2 
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Fig . 3 
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